General Considerations. All manipulations were carried out under nitrogen or argon using standard glovebox, Schlenk, and vacuum-line techniques. For the synthesis of complex 2 and 3, the solvents acetone, n-hexane and THF (Aldrich, anhydrous, 99.8 %) were used without further purification, while anhydrous dichloromethane was freshly distilled over CaH 2 under an argon atmosphere. For the synthesis of complex 4, THF (Aldrich, anhydrous, 99.8%) was dried by percolation over columns of Al 2 O 3 (Fluka); hexane (Aldrich, anhydrous, 99.8%) was passed over columns of Al 2 O 3 (Fluka), BASF R3-11-supported Cu oxygen scavenger, and molecular sieves (Aldrich, 4 Å). NMR solvents were either used as received (CD 2 Cl 2 , Sigma-Aldrich), or vacuum transferred from Na/K alloy and stored under nitrogen (THFd 8 , Euriso-top). Compounds 1H 1 and 1K 2 were synthesized according to literature procedures.
[Pd(CH 3 )Cl(COD)] was either prepared according to the literature procedure, 3 or obtained commercially (99%, Strem Chemicals). HCl (37%, Fluka) and 1,5-cis,cis-cyclooctadiene (Fluka) (used for the synthesis of [Pd(CH 3 )Cl(COD)]), and tetrabutylammonium chloride (99%, Sigma-Aldrich), 4-methoxyphenyl isocyanide (97%, Sigma-Aldrich) and [Pd(CH 3 COO) 2 ] (Engelhard Italy) were used as received. 1D and 2D NMR spectra were recorded on Varian Gemini 400, Mercury 400 or Inova 500 spectrometers. The resonances are reported in ppm (δ) and referenced to the residual solvent peak versus Si(CH 3 ) 4 : CD 2 Cl 2 at δ 5.32 ( 1 H) and δ 53.84 ppm ( 13 C), THF-d 8 at δ 3.58 ( 1 H) and δ 67.21 ppm ( 13 C). The assignment of NMR resonances was aided by gradient-selected COSY, NOESY, HSQC, and/or HMBC experiments using standard pulse sequences.
The infrared spectrum of compound 2 was recorded on a Perkin-Elmer FT-IR 2000 spectrometer in transmission mode and the sample was prepared as a KBr pellet. The infrared spectrum of compound 4 was recorded on a INTERSPEC FT-IR spectrometer in transmission mode under N 2 atmosphere and the sample was prepared by evaporation of a THF solution of the compound on KBr plates. Elemental analyses were performed at the Microanalytical Department of the University of Groningen. Cyclic voltammetry was performed using a three-electrode setup with a silver wire pseudoreference electrode and a platinum disk working electrode (CHI102, CH Instruments; diameter = 2 mm). The platinum working electrode was polished before the experiment using an alumina slurry (0.05 µm), rinsed with distilled water, and subjected to brief ultrasonication to remove any adhered alumina microparticles. The electrodes were then dried in an oven at 75 °C overnight to remove any residual traces of water. The CV data were calibrated by adding ferrocene or decamethylferrocene as a THF solution at the end of the experiments. There is no indication that the addition of ferrocene and or decamethylferrocene influences the electrochemical behavior of the products. All electrochemical measurements were performed at ambient temperatures under an inert N 2 atmosphere in THF containing 0.1 M [nBu 4 N][PF 6 ] as the supporting electrolyte. Data were recorded with Autolab NOVA software (version 1.8 and version 2.0).
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Synthesis of [Pd(1) 2 ] (2).
[Pd(CH 3 CO 2 ) 2 ] (1 eq, 100.0 mg, 0.45 mmol) was dissolved at room temperature in acetone (12 mL). After stirring for 30 min, the mixture was filtered on paper obtaining a brownish-red clear solution. The ligand 1H (2 eq, 283.0 mg, 0.9 mmol) was added as a solid to the solution, which immediately became intensely red colored. The reaction mixture was stirred for 5 h at room temperature, observing a change of color towards darker tonality. After concentration of the mixture and storage at +4 °C overnight, a dark solid precipitated and it was filtered off and washed with cold acetone, affording 140.6 mg of product (0.19 mmol, 43 %). Single crystals suitable for X-ray diffraction were obtained by slow diffusion of n-hexane into a chloroform solution of 2 at 4 °C. 1 3 )Cl] (50.0 mg, 1 eq, 0.19 mmol) was dissolved in a Schlenk flask, under inert atmosphere, in THF (7 mL) leading to a pale yellow solution. 1K (94.5 mg, 0.5 eq, 0.095 mmol) was added to the solution leading to a violet reaction mixture that was stirred at room temperature for 30 min, observing that its color turned blue. After concentration and precipitation with n-hexane at +4 °C, a blue solid was obtained. The 1 H NMR spectrum showed the presence of two major species, 2 and 3 (in ratio 4:1 respectively).
Repeating the same reaction at 0 °C led to a mixture in which 3 was present as the major species based on 1 H NMR spectroscopy (2:3 ratio = 0.25:1). From this crude material, we were able to obtain 3 in crystalline form by slow diffusion of n-hexane into an NMR solution in CD 2 
X-ray crystal structures
X-ray crystallography. Single crystal data of 2 and 3 were collected at the X-ray diffraction beamline XRD1 of the ELETTRA Synchrotron, Trieste (Italy), using the rotating crystal method with a monochromatic wavelength of 0.7000 Å, on a Dectris Pilatus 2M detector. Measurements were performed at 100(2) K using a nitrogen stream cryo-cooler. Cell refinement, indexing and scaling of the data sets were performed using the CCP4 package, 4 and programs Denzo and Scalepack. 5 The structures were solved by direct methods and Fourier analyses and refined by the full-matrix least-squares method based on F 2 with all observed reflections. 6 All non-hydrogen atoms were refined with anisotropic displacement coefficients. For compound 4, a single crystal was mounted on top of a cryoloop and transferred into the cold nitrogen stream (100 K) of a Bruker-AXS D8 Venture diffractometer. Data collection and reduction was done using the Bruker software suite APEX3. 7 The final unit cell was obtained from the xyz centroids of 9783 reflections after integration. A multiscan absorption correction was applied, based on the intensities of symmetry-related reflections measured at different angular settings (SADABS). The structures were solved by direct methods using SHELXT 8 and refinement of the structure was performed using SHELXL. 9 Refinement was frustrated by a disorder problem: the last two C atoms of one of the butyl groups in the Bu 4 N cation showed unrealistically large anisotropic displacement parameters. A two-site occupancy model was applied, which refined to a s.o.f. of 0.66 for the major fraction. The hydrogen atoms were generated by geometrical considerations, constrained to idealised geometries and allowed to ride on their carrier atoms with an isotropic displacement parameter related to the equivalent displacement parameter of their carrier atoms. Crystal data and details on data collection and refinement are presented in Table S1 . Figure S1 . ORTEP drawing (ellipsoids at 50% probability) of compounds 2 (left) and 3 (right) with atom labeling scheme of the non-C atoms. Hydrogen atoms (except for the OH groups in 3) are omitted for clarity. 
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DFT calculations
Computational studies used the Gaussian09 software package. 10 Geometry optimizations were carried out for the bis(formazanate) palladium compound [(1) 2 Pd] using DFT calculations with B3LYP functional and a 6-31+G(d,p) basis set for all atoms except Pd, for which a LANL2DZ basis set (with ECP) was used. Optimized geometries were verified to be minima on the potential energy surface by frequency calculations. Starting from the geometry of [(1) 2 Pd], also the geometries of the 1-electron reduced compound [(1) 2 Pd] -and the 1-electron oxidized compound [(1) 2 Pd] + were optimized (as doublet states using unrestricted DFT). Visualization of the molecular orbitals and spin density distributions was performed using Chemcraft 1.7 or Gaussview 5.0. 
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NMR spectra for [(1)Pd(CH(Et)CO 2 Me)(py)] (9)
Figure S34. Top: 1 H NMR spectrum of 5 before addition of methyl acrylate. Bottom: 1 H NMR spectrum after 102 hours after addition of methyl acrylate. Area between δ 3.9-6.8 ppm not shown (contains solvent + unreacted methyl acrylate). Figure S37 . 1 H-13 C HSQC spectrum of 9 from in situ NMR of 5 + 2 eq of methyl acrylate after 102 hours (500 MHz, CD 2 Cl 2 , 25 °C).
In situ NMR reactivity studies
In situ NMR reactivity of 1K + [Pd(COD)(CH 3 )Cl] in THF-d 8
In Subsequently, the NMR tube was allowed to warm to room temperature and then was filled with 1 bar of CO, resulting in a color change to a darker shade of blue. The addition of CO led to the clean formation of compound 6 which was not influenced by the presence of styrene. Reaction of the in situ formed compound 6 with styrene was followed by NMR spectroscopy at -40 °C for 30 minutes, followed by another 30 minutes at RT, which did not show any insertion of styrene. Subsequently, 1 equivalent of NaBPh 4 (1.8 mg, 5.3•10 -3 mmol) was added to the J. Young's NMR tube to abstract the chloride ligand from 6, after which the CO atmosphere was restored. The 1 H NMR spectrum taken immediately after showed decomposition of 6 to the homoleptic compound 2 and formation of palladium black was observed; no indication of olefin insertion was observed in the 1 H NMR spectra.
Attempted chloride abstraction from 4
Attempts to study the formation and decomposition of the putative three-coordinate intermediate Subsequently, the chloride abstraction reagent was added and the sample was quickly frozen in liquid N 2 before being inserted into the cold NMR probe (at -40 °C).
Reaction of 4 with AgBF 4
Treatment of 4 with AgBF 4 proceeds rapidly at -40 °C. A 1 H NMR spectrum taken immediately upon mixing at -40 °C shows that a Pd-Me resonance is no longer observed. A new singlet at 0.85 ppm appears, which is attributed to the formation of ethane. A plausible explanation for these observations is that AgBF 4 reacts with 4 by electron transfer (rather than Cl -abstraction) producing Ag 0 and the neutral radical (1)PdMeCl, which subsequently results in homolysis of the Pd-Me bond to form CH 3 • and the (dimeric) complex [(1)Pd(μ-Cl)] 2 (Scheme S1), for which there is precedent in related -diiminate chemistry. 12 The presence of additional, very broad signals in the in situ 1 H NMR spectra is indicative of (unknown) paramagnetic impurities, consistent with a homolytic bond cleavage (radical) pathway. A solid sample of [(1)Pd(μ-Cl)] 2 was obtained by precipitation, but NMR spectroscopy showed it was contaminated with tetrabutylammonium salts ( Figure S41 ). The amount of Bu 4 N + is variable between batches (based on 1 H NMR integration, see Figure S41 ), suggesting that the (1)Pd-containing fragment is not ionic, but rather the neutral complex [(1)Pd(μ-Cl)] 2 . Scheme S1. Proposed reaction sequence for reaction of 4 with AgBF 4 in THF-d 8 . Figure S41 ).
THF-d 8
[ (1) 
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Reaction of 4 with NaBPh 4 .
The analogous reaction of 4 with NaBPh 4 does not proceed at -40 °C, but increasing the temperature gave a complicated mixture in which 2 is ultimately the major product in solution (Scheme S2, Figure   S42 ). However, also the formation of a palladium mirror is observed, and a white solid is precipitated (NaCl).
Scheme S2. Proposed reaction sequence for in situ NMR reactivity of 4 + NaBPh 4 in THF-d 8 . 
Reaction of 4 with B(C 6 F 5 ) 3
Chloride abstraction using the Lewis acid B(C 6 F 5 ) 3 at -40 °C immediately forms 2 as the major product in solution (Scheme S3). Concomitantly, a significant amount of blue solid is precipitated which was insoluble in common (organic) solvents including MeOH, DMSO, mineral acid and the ionic liquid imidazolium salt. 19 F NMR analysis of the brown supernatant solution shows that the borane is converted to a mixture of chloro-and methylborate ([B(C 6 F 5 ) 3 Cl] -and [B(C 6 F 5 ) 3 Me] -, assigned by comparison to literature NMR data) 13 in a ratio of ca. 2:1, respectively ( Figure S44 ). (1 eq, 5.5 mg, 8.0•10 -3 mmol) was added as a solid, leading to a dark brown reaction mixture and precipitation of a dark blue solid. The reaction was followed via 1 H, 19 F, 1 B NMR spectroscopy at +25 °C.
The 1 H NMR spectrum recorded after 20 min shows that compound 4 has almost completely reacted, leading to compound 2 as major species in addition to some traces amount of unidentified formazanate species and free ligand. In addition to this, in the aliphatic region the resonances of NBu with CO were connected to the reactor. After the desired time, the reaction mixture was poured into 100 mL of methanol. Since no precipitation was observed the solvent was removed under vacuum and the solid was analyzed via NMR spectroscopy, which showed that 2 was recovered unchanged. Catalytic reactions using 4 resulted in free ligand and 2 at the end of the reaction.
CO/Vinyl arene Copolymerization Reactions at high CO pressure.
All experiments were carried out in a stainless steel autoclave (150 mL), equipped with a Teflon liner, magnetic stirrer, heating mantle, and temperature controller. Complex 2, the vinyl arene, 1,4-benzoquinone, and the solvent were placed in the reactor. CO was bubbled through the solution for 10 min; afterwards the reactor was pressurized at the desired pressure and heated. After 24 h, the reactor was vented, and methanol (200 mL) was added. The reaction mixture was poured into 100 mL of methanol. Since no precipitation was observed the solvent was removed under vacuum and the solid was analyzed via NMR spectroscopy, which showed that 2 was recovered unchanged. [c] With AgPF 6 as additive for chloride abstraction.
S46
